CD69 overexpression by human T-cell leukemia virus type 1 Tax transactivation.
Human T-cell leukemia virus type 1 (HTLV-1) infection is associated with the development of adult T-cell leukemia (ATL) and various inflammatory diseases. CD69 is a marker of early activation of lymphocytes. We investigated the effects of HTLV-1 infection on the expression of CD69. The CD69 gene was upregulated in all viral protein Tax-expressing HTLV-1-transformed T-cell lines, except MT-2 and peripheral blood mononuclear cells from patients with ATL compared with uninfected T-cell line, Tax-negative ATL-derived T-cell lines and normal peripheral blood mononuclear cells. Flow cytometric analysis and immunohistochemical analysis confirmed the enhanced expression of CD69 in HTLV-1-transformed T-cell lines and in ATL cells in lymph nodes and skin lesions, and its absence in MT-2 and peripheral blood mononuclear cells. CD69 expression was induced following infection of human T-cell line with HTLV-1, and specifically by Tax. Tax transcriptionally activated CD69 gene through both nuclear factor-κB and cyclic adenosine 3',5'-monophosphate response element-binding protein signaling pathways. Detailed analysis of the CD69 promoter indicated that the Tax-induced expression of CD69 was regulated by multiple cis-acting elements and by the interplay of transcription factors of the nuclear factor-κB, early growth response and cyclic adenosine 3',5'-monophosphate response element-binding protein families. The lack of CD69 expression in MT-2 is due to epigenetic mechanism involving deacetylation, but not methylation. We conclude that CD69 is a Tax-regulated gene, and its regulation by Tax may play a role in cellular activation and HTLV-1-induced disease pathogenesis.